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SUMMARY 
 
Microbial cells can be identified without cultivation by applying fluorescence in situ 
hybridization (FISH) with ribosomal rRNA (the ribonucleic acid of the small subunit of ribosome 
– 16 S rRNA of Bacteria and Archaea) targeted oligonucleotide probes. The rRNA is the ideal 
target because it is present in all living cells in relatively high copy numbers. Furthermore, since 
it is used as phylogenetic marker a lot of sequence data is available for probe design 
(Zwirglmaier, 2005). Fluorescence in situ hybridization (FISH) has become one of the major 
techniques in microbial ecology and environmental microbiology. FISH allows the visualization 
of microbial cells in their natural environment. Cells are fixed (in this way their DNA and RNA 
are preserved), permeabilised to facilitate access of the probe to the target site and then 
hybridized with nucleic acid probes. The probes are either directly labeled with a fluorochrome or 
the dye is introduced in the secondary detection step (Wagner et al., 2003). This technique has 
become an invaluable tool for environmental microbiologists and microbial ecologists because 
offer the possibility to detect cells in situ that allows an insight into the structure of microbial 
communities and may help unveil their ecological function.  
The aim of this study was to detect the microbial community structure from contaminated 
soil with oil. The soil samples were collected from contaminated agricultural sites near to Ploiesti 
town. The detection of microbial population structure in contaminated agricultural soils with oil 
has been performed in two different ways. One approach was the embedding of the entire sample 
in a resin to preserve the complete microstructure including the organisms. After ultra thin slicing 
the completely preserved structure and specific staining procedure (with nucleic acid dye DAPI) 
the samples were analyzed microscopically in details. In the second approach, the sample of 
contaminated soil was disaggregated by a mild ultrasonic treatment and then was fixed with 4% 
paraformaldehyde solution, dehydrated with a ethanol series (50%, 80%, 100%), hybridized with 
fluorescent labeled probes (Cy3 – Arch mix, Cy5 - EUB, and Fluos - EUK), washed, embedded 
with antifading reagent and analysed by epifluorescence microscopy.    
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